DNA Polymerase (New England Biolabs, United Kingdom). The amplification conditions 23
consisted of an initial denaturation at 98 °C for 2 min, 25 cycles of denaturation at 98 °C for 24 10 s, annealing at 55 °C for 10 s, and extension at 72 °C for 15 s, and a final extension at 25 72 °C for 10 min. Replicate PCR products from the same samples were assembled in a PCR 26 tube and purified using AxyPrep DNA Gel Extraction Kit (Axygen, China), according to the 27 manufacturer's instructions. Before sequencing, the DNA concentration of each PCR product 28 was determined using Quant-iT PicoGreen double-stranded DNA assay (Invitrogen, 29 Germany). The quality of all the samples was confirmed using an Agilent 2100 bioanalyzer 30 (Agilent, USA). Following quantitation, the amplicons from each reaction mixture were 31 pooled at equimolar ratios and subjected to emulsion PCR to generate amplicon libraries, as 32 recommended by 454 Life Sciences. Amplicon pyrosequencing was then performed from the 33 A end using a 454/Roche A sequencing primer kit on the Roche Genome Sequencer GS FLX 34 Titanium platform at Major Bio Bio-Pharm Technology Co., Ltd., Shanghai, China. Table S2 . The character of production wells and relative content of four components. 61 
Aliphatic hydrocarbons (ALH), aromatic hydrocarbons (ARH), polar fraction with 62
heteroatoms nitrogen, sulfur and oxygen (NSO) and asphaltenes (ASP) and elements sulfur, 63 nitrogen, carbon and hydrogen in crude oil phase. 
Alphaproteobacteria

